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Note. Answer five questions.
Q1/ A) Assume that ;(;1 are going to process directed graphs with the following structure: (4 marks)

a. each vertex has a name;

b. each edge has a distance associated with it;

c. each edge has a name associated with it.
- Describe in detail, including structure definitions and diagrams, a multi-list representation for such
graphs. As a function of the number of edges and vertices, how much space does the representation require?
2_ Describe in detail, including structure definitions and diagrams, an adjacency list representation for such
graphs. As a function of the number of edges and vertices, how much space does the representation require?

B) Draw the weighted directed graph represented by the adjacency matrix below. A nonzero value a’

[row, column] indicates that the vertex in the row is adjacent to the vertex in the column. (4 marks)

1 i G i - C
a 1 C l 1 1 1

mope

4 1 E3 J 1
D | G 0

B | [ 1

F 1 I 0 1 o

[ 0/ I [ 3

H 1 I 1 b 2 [ G
I a 1 i d I [
J J a b3 2 ]

K ] | B

L a ] i 1

Q2/ A) Show the steps in the in-place heap sort of 483736. a) show the steps in heap construction and b)
show the steps as the sort proceeds. (4 marks)

B) Fill the following blanks with appropriate: (4 marks)

1 - The number of possible ordered trees with three nodes ABCDEI(s ———-—-——-

2- ———=- Which of the following algorithm design technique is used in the Merge sort algorithm

3_ The number of swapping needed to sort numbers 8.1 1.9.31,10.5,21 in ascending order using bubble sort

Q3/ 7=~~~ two only.
A) Draw the expression tree of the following infix expression. ((a/b) -c*(d/e)/ [)* (g - h). then represent

this tree using two ways (Venn diagrams, Nested parcnthesis). (4 marks)
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B) Find the shortest path from A to [ (4 marks) B 8
5 =3 LC ' .
! 3
g a3 T

C) Show the result of inscriing the keys. (4 marks)
Y UTKCLHNVWMERI,PAEXTF D, Z Ein the order to an empiy Binary-tree of degree-3.

Q4/ A) Exccute your algorithm for two passes using the tollowing list as inpul. 66, 55,40, 20, ROLS88, 60, 11,

77, 30, 45, 65 Describe the behavior of Selection sort when the mput is already sorted (4 marks)
B) What is a Binary Tree (BT)? Make a BST (or the following scquence of nambers 15, 52,90, 2108, 6o,
87,132, 90,96,41,74,92 (4 marks)

Q5/A) Show the various passes of Insertion sort on an unsorted list 11, 15, 2, 13, 6. (4 marks)

B) What is a Spanning tree of a graph? What is minimum spanning trec? (4 marks)

Q6/A) Give the adjacency matrix for the following graph (4 marks)

v

)
Sy .
P b

OREO:

B) Excculc your algorithm for two passes using the following list as input. 66, 5.5, 10, 20, 50, 88, 60. 11,

77. 30, 43, 65 Describe the behavior of merge sort when the input is already sorted. (4 marks)
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Note: AII the questions are compulsory.
gy

Q1, : Fill in the following blanks: (Choose Five Five only) (5 marks)

1-A .............. is homogenous data type element

2-In Queue, the first element inserted into a queue is the first element to be remove, for
this reason a queue is sometimes called a ..................

3-The original idea of the stack is that there is ...................

4- ... is a way to store and organize data to facilitate access and modifications.

5-The most prominent functions that apply on strings which are located within the
library called................

6- The function ................. is used to remove the element in the top of the stack.

(g) What is the data structures, and then explained kinds? (3 marks)
QZIfK) Draw the (1) Stack (2) Queue data structures in array implementations for “for each
step” in the following sequence: (4 marks)
Add(0), Add(N), Remove, Remove, Add(Z), Add(N), Remove, Remove, Add(K), Add(H),
Add(G), Add(A), Remove, Remove, Remove, Add(H). Assume an initial size of 5 for the array
implementation.

(B) What are the postfix and prefix forms of the following expression: (4 marks)
a-b/(c+d*e)
Q3/(A): Write a program in C++ to read string, and then convert each number to the
symbol #? (4 marks)

(B): Explain “structures” in details? Write suitable example? (4 marks)
Qa/'(A)‘: Let M is a two dimensions array (Float M[9][10]) compute the location of the
element M[5][7] using Column-wise method, when the base address is 540. (4 marks)
(B): How a postfix expression can be evaluated using stack: (4 marks)
102*4+168/-52*+
QSI Answer the following: (Choose Lv_v_g only) (8 marks)

‘ 1- Write the algorithm for (Add a new element in the top of the stack).

2- How can select the data structure needed to solve a problem.

s o x
\ 3 ANritethe algorithm to convert l-nfixexpressmn *0 QOSth aression?

L~ 5,,;@“ , == 185 4 gl
.'!/ 7 _A/-‘:‘ & i et m-;,_:_f (_ 2 puad i ‘.,L all s l...,.c..’:,-d- _\.._ ol gdad M{Z‘f:‘fé

e ——————————— — i




Al daaly

Claaly s upulal) agle: 419
Sladaly )z ).

Ja¥: s giaall

20al0g Jualds ¢ 5 alal)
Ol ol

2015/ G /q ¢ gt
= s\ 23\ ;e

/ Ll clitasay)
2015-2014 ul, plal

- B A
-l PP =L

o “__—-F-_,'._.
(a0 15 s JS) Wil Aoy )1 e LYY ; iasie

DS OS5 pladl b 3 il (e S (Gl ) i3 se G ]

1

_B=1 \‘:—2- ) Y:3n—18
n n ' nop! " hn 3p—19
. Bddae ey, o =2 pledl s il Al of el (3, I
noop+1 i
e LT Y N S T
n]ﬂnm nz L . Qlt.ng_;.n“gmuﬂ(b
2n +17n—57 R

; @ngig(smmﬂfi)&wmﬁ@mt;,ww,ogic_.;,}m

[=.2] 2]

zxn , Z l—n

= me12n+1
a5l 2351 g i 39 42 il 5 g AN SYsleall e iea IS J 331 TV
;Lﬁ.i'&)g.a.ol'l
=3 25— 12y+16=0 ¢ 25x> + 947 — 100x — 54y — 44=0
6x —48x— 11y +85=0

(2520 W O ) Al e i) e JS Aulgs aa Yy

2n

lim
/1 — o

112+2?r+1+sinn T (n-f—ZJ
2 ’nﬂpx ]
n o+ n+ 1 n+

328 51lL oS8T liad aa



/ University of Al-Qadisivah Apusd@)) Aaals

College of Computer Science and Mathematics .
laalill g qgalad] o gle 408
Computer Science Dept.

salall agle acd
oo [ 1 qglall il y cNLal (403¢) ;..

Time : 1 Hour
Date : 7 /;'g/zols

Y 2015-2014 &~ Jait

D/ Al clbilaiay)

Q1: Using socket programming, write a client/server program to do the following:
e The client send a subject name ( 'network' . 'OS' or 'Data Security')
e The server check subject name and return the subject number .

» Finally, client receive the subject number and show it in a message box.

Note:
Subject Name Subject Number
oS Cc401
Network C403
Data Security C426
(10M).

Q2: A. Design a network with three segments. First one consist of three desktops an
nine laptops, second one consist of two desktops and third one consists of ten
laptops. Separate first segment from the network. (5M)

B. If you have the following IP address (200.20.2.22) find the following :

(IP class , net-ID, broadcast, first IP in next net , last IP in last net) (5m)
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Note: answer five questions only. For each question 12 marks

Q1) Assume you have the following color image

20 | 100 | 255 200 | 190 | 25 110 | 66 | 13
55| 30| 190 33| 50|89 30117 68
170 | 36| 93 64| 79 | 88 57|23 | 245

Convert the only the first row from color image to YIQ space?

Q2) A- What does mean by digital image? Picture Element? Sampling? Quantization?
B- State and explain the image representation types?

Q3) What is the primary stage of image analysis? State and explain them?

Q4) A- What does mean by digital audio? Sampling? Sampling rate?

+ B- What is the sound file format? State and explain?

QQ5) A- Sate and explain only one the popular image file format?

B- What are the traditional methods for create the animation? State and explain?

Q6) A- What are the types of recording audio? State and explain?

B- What are the video file formats? State and explain only one?
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Note: answer five questions only. For each question 12 marks

Q1) Assume you have the following color image

20 | 100 | 255 200 | 190 | 25 110 ] 66 | 13

551 30 190 33| 50|89 30| 17| 68

170 | 36| 93 64| 79| 88 57|23 | 245
R G B

Convert the only the first row from color image to YIQ space?

Q2) A- What does mean by digital image? Picture Element? Sampling? Quantization?
B- State and explain the image representation types?

Q3) What is the primary stage of image analysis? State and explain them?

Q4) A- What does mean by digital audio? Sampling? Sampling rate?

. B- What is the sound file format? State and explain?

Q5) A- Sate and explain only one the popular image file format?

B- What are the traditional methods for create the animation? State and explain?

Q6) A- What are the types of recording audio? State and explain?

B- What are the video file formats? State and explain only one?
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Note AII the questions are compulsory.

( ): Fill in the following blanks: (Choose Five only) (5 marks)

.............. is homogenous data type element.

2-In Queue, the first element inserted into a queue is the first element to be remove, for
this reason a queue is sometimes called a ..................

T — is @ way to store and organize data to facilitate access and modifications.

5-The most prominent functions that apply on strings which are located within the
library called................

6-The function ................. is used to remove the element in the top of the stack.

(B) What is the data structures, and then explained kinds? (3 marks)

QZ/(A) Draw the (1) Stack (2) Queue data structures in array implementations for “for each
step” in the following sequence: (4 marks)
Add(0O), Add(N), Remove, Remove, Add(Z), Add(N), Remove, Remove, Add(K), Add(H),
Add(G), Add(A), Remove, Remove, Remove, Add(H). Assume an initial size of 5 for the array
implementation.
(E) What are the postfix and prefix forms of the following expression: (4 marks)
a-b/(c+d*e)

QB/(A) Write a program in C++ to read string, and then convert each number to the
symbol #? (4 marks)
(B) Explain “structures” in details? Write suitable example? (4 marks)
Q4/(A) Let M is a two dimensions array (Float M[9][10]) compute the location of the |
element M[5][7] using Column-wise method, when the base address is 540. (4 marks) |
(B) How a postfix expression can be evaluated using stack: (4 marks)
102*4+168/-52*+
Q5/ Answer the following: (Choose Two only) (8 marks)

1- Write the algorithm for (Add a new element in the top of the stack). w

2- How can select the data structure needed to solve a problem.
§;Jir?he algorithm to convert Lpfuc expression *o postfuv © aression?

AT A, e, Good Luck |
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Q1\ Give reasons for your answers: (A22 Y )
1) ((4),+,.) is max ideal of ((2),+,.).
2) It X is non — empty set then any element in (P(X),N,U) is zero divisor.
3) (Z,,t,.) is integral domain.
4) The( f(R;),+,.) of homomorphism f: (R;,+,.) — (Ry,+,.) is ideal of R,.
Q21 Prove that the ring(F,+,.) is field where F={ a+by7 / a,be Q}and +, . are
define: CESTRED

1) (atb v7)+(c+dv7) = (a+c) + (b+d) V7
2) (atb V7). (ctd+7) = (actbd) + (ad+cb) V7, forall (atb J7),(c+dy7)eF

Q3// answer one of the following: ( Slaynde)
A// Find all ideal and max ideal in (Zo4,+54,24)?
B// Prove that:

1) ({0,3,6,9},+15,712). is ideal in (Z,+13,15)?
2) Ring of integer numbers (Z,+, . ) is an integral domain?

Q4// Define and give example for all the following: (a0 10)
) Commutative ring 2) Max ideal 3) Kernel of homomorphism.
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01\ Give reasons for your answers: (A0 Y)

1) ((4),+,.) is max ideal of ((2),+,.).
2) If X is non — empty set then any element in (P(X),n,U) is zero divisor.
3) (Z,,+,.) is integral domain.

define: (Ao

1) (a+b 7 )+(ct+dv7) = (at+c) + (b+d) V7

2) (atb V7). (ctd7) = (actbd) + (ad+cb) +7, forall (atb +7),(c+dv7)eF
Q3// answer one of the following: ((Slande)
A// Find all ideal and max ideal in (Z,4,%24,724)?
B// Prove that:

1) ({0539699}3+|23.|2)' iS ideal in (2129+129.|2)?
2) Ring of integer numbers (Z,+, . ) is an integral domain?

04// Define and give example for all the following: (Aay2 Vo)
1) Commutative ring  2) Max ideal 3) Kernel of homomorphism.
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Q) Suppose a server has 10 lines connections, receives 480 jobs per day, and the average
duration of the job is 15 minutes. Since 15 minutes = 1/96 days, the number of Erlangs is
(480)(1/96) = 5. compute the probability that the job is placed in the waiting line where:

Q2) Write short notes about :

1- Queue network design
2- Model formulation and construction
3- Discrete-event simulation model 12 Makes for each

Q3)An EXOPE simulator with CPU , two DRUM, two DISK DRIVE, find :

1-State variables

2- System states

3-Input events

4-condistion expression

Sketch the state diagram for this system.

Q4) built a simulator for batch processing system worked by load (N) jobs , what are the
performance index ?

Q5) Consider system done (j) of jobs , Ejis the state of system in each job , A is the call arrival
time drive formula for the proportjon of time that the system will be busy.

—

DU~ —

‘,:-"L‘-_/b‘:‘ﬂg-[‘; A8 alds da )
salall i yta o ._f}.dwr’r'}hrhﬂj{_i‘t”j Sluwals J! 4 ari-.uLLJrlra}_h LIS Liac W‘ZM
i = \




P anu g alds ;o Balal)
obely ; S
2015/ 9 /\o: gy

<=s\2 ) sl

(2,2,1) AL& g 4 55 g chadl g3 500

-d32 -1?*_5[52=Sin(ax+by) Cals 13| — (b

eflis saa g 525 6 OIS Ul) (s gesll Ll gy =i +5 +22+2x+4y-—62 BN §

(‘“ 0_) w‘uﬁw |

il zI8 a'.:..ll_,du.la .l;_,l -(a II1
x +y +z
yaZ —lﬁﬁ? -\AJ[S v—-x +y ,U=Xx ulSl.!l_(b
dx dy

V=Ex L, y=m ., x=( E_JLAJS.L..MjLJ EAREUND ) ‘._UA‘[’J‘(’OS(X + y dth ':IJY‘ "LISJH Cra ‘_é.]::.“” LL:LS:L“ #._‘..u.;l 'IV

2.2 '.\‘L‘f‘"rl' +z =¢ :‘L“‘Jts%f]’(\+1+:)d5 u—l_j\w :\—‘Sjjl'g)“gf-h-‘-ﬂ-“ d‘m‘hv
A\

G5l oS lias e
| _.'.J 3 )



Lale £l ;) i) aud Lousl8) daals
1038 3l a3 bl )l g i gualal) a gl 44l
2015/ G/ \D ; g Gl ) 2

el s a3l '. d,y\‘,&ngwl

c('s\adt 5V 201522014 i LB s aza) Ali

b33 10 Sl S5 Jaki dbint ] L TR ITS YR IN

3 BT

B=1+2j—k 5 A=2i+2j+2k Ol G oyl as 1
l | =3 081 By ouaidl uiylllaa 2

********************************

Zlﬁ

Qs y=0,x=-0.1m 4hilly y=0 x=0. | m il i Qe 3 g0 107C Laghe US dadl (liaa o fliias

L S T A YT

Ll 4 ) Jlmgqm$uluq¢4,@@gmjludilghs

******ﬁ******************************k*************wxwwx************

e ity (o3l £ U5 ,¥1 -2 AS jall IS e -] ¢ aa 9 Qa0 Jlse ual adally g ) €l (e anin L

uuuuuu

*************************************KKXKKx*************************
S
Y - - - - 2 3 . 1N 4 . e -
paa Al Saa gty jidl Sas g ¢ Cua x=5¢20¢ Ol Ll oy & ge X gae Jgh e St ava
- 2sec 3 peall Jiasxigde juydaljio2 a0 A aiall Jinat g G o

*************************************************************wwwxwww



() )ala glaa ;) jhall aul ?"ﬁ ; i) daal
ARRIFESY NPy 4!-"—3: ‘ Sladly 5 o gadald) o gle 4
Yeve AN sl 40k glaall g plaal ae

Sbelu : cdgl e
ERTIPPI IR R TR IRY Al Claia¥) Al
(Ve A3 10 g JO Linal ) e Llay Ak
sile e /i)
.windows (° Agdadall BIEE) T JEWEN | & sixall Ogﬁ1(r bl (r . Q,JW u.-mb-“(\

ASLAN s a5 (S A iy /

129 O e IS e sllae | pe 200 b ¥ o IS Jae y JalS aus¥l peainy /Y
Ver (° CLS (i Ren(" Del (T MD (\

(SRS a0 523). word e sealll ) jaa gali 43y e Lehaniss ) gam ) ol i =
(CJL?.J.“ T) _n.:.\...nla.u g.a.‘d!..',.’dl JS%.." ‘;,..u_)i /C

(Sl 03 A)diaiily Lgaa g ol Aallaa s j 50 ol /i /5
(S0 V(b syt e Aasidl) Sl g YU Aaladl il cil S g /o

;A;Jouugs.ncm_ﬁj@\:mgbwnwdsdc'LL_;,.jcma.alsc..;,/a_
ceoadlas siall aa e Ul

aalall c_:\)“ Jaall s 2l f‘)-'!lf;“ ‘3.1;3.....;':

AL &y S 5all Aalladl) 5am gl de ol ol

Gl el gl e Jlaia) g Cundl) ey

Lo 530 55 ye Lgale 3L 5l aaas

Zliall ds o) e 2 sasall home L) plasinly Hladl 4 W Q01 oSy
AL e algall day 8 clis) Sy Y

. dos galip aa s pudS (ali Lexe) plasiad oS V)

. date bl alaaiul dos Ju palall Jlaa¥l i ym e (S Y
i il gl Jay 2 ahadiily Jgaadl pailiad Jid Sa V0

¥ .> .< " .0 o .41 TN

=
N S5



%mﬁvﬁ

(V) el g Juald 1 jtall o usumj))](-g.-.g_m Slaia¥) Alivi il Anals
Vad et 58 T oA0oY o) § el pall plall Q@Q}\qubﬁ\?}bm
Y.y /‘V‘\: e (e PER QRO L

oiela; b gl

(B2 VY J\y@)mmim&@qyl;mm
(hid ¥ o) Al L s Vom

lim ———\—/;4;—\—__-:_‘ (Y) ng?—'\;(‘)

e 2 —{) -
6 —=5x+x ; X

sinfx— ) 3

. x +3x+6
lim ——=) (%) lim———— (¥)
LT 4 con x0T 20 A0

s y=x —3x+2 w8 13 - ¥ e
Jlsall Jaall g Jaali( V)
5 _palisa Al O JB(Y)
Al s ) (7)

V= Nt:l_\‘_ _]':__\‘-‘ Q;J\JJ\‘;M ‘__a.;l.,...a.d\ g (Y Y

'[sec Kk () J.w‘ dx (") = (=)

) dy
‘t_‘u\ﬂ d'l_g.\.u S J.}_j\_;iu-a

dx
~‘|“2-"\ . . 5
p=2" ) § = sin(ln 2x) - Ingsin3x) (Y)
1 ' ) :
)= — () Xy =y+y (")
tan x

dy e : A ok 3 :
.T:cns.\' o2 y=sSIn NooeilS Al b s e (1) it
oy

—- 22 (%)

\gdiag Jia SHg 1 sl Aagall g B0 S () -V
i5x — 6 <8 Autgal Ja sl ()

(=

e T e

~
1

Lana (e alds 2o T3aaa Co> 4 2 202




